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ABSTRACT 

A review is presented of the current 
knowledge on ptinid beetles known to 
occur with ants. Included are: 1) a cata- 
logue of the myrmecophilous Ptinidae, 2 ) a 
summary of biological and distributional 
data, 3) a revision of the genera and key 
to the species occurring in Australia, and 
4) a discussion of the origin and evolution 
of myrmecophily in the family. Eight gen- 
era and 43 species are treated, and 8 
previously recognized genera are placed 
into synonymy, A list of ant host species 
is also given. 

^Museum of Comparative Zoology, Harvard 
L^niversity, Cambridge, Mass. 

" Departameuto dc Zoologia, Sccrctaria da Agri- 
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INTRODUCTION 

The family Ptinidae includes about 50 
genera and 600 species, which are dis- 
tributed throughout the major regions of 
the world but are particularly abundant 
in the drier parts of the subtropical and 
temperate zones. Of the described species, 
almost 50 have been recorded from tlie 
nests of ants and at least 42 appear to be 
true inquilines. The purposes of this paper 
are (1) to propose certain changes in the 
classification of the myrmecophilous species 
on the basis of newly discovered characters, 
(2) to provide a key to the species oc- 
curring in Australia, (3) to summarize what 
is presently known about the biology and 
distribution of mynnecophilous ptinids in 
the form of a catalogue, and (4) to spec- 
ulate on the possible origin and evolution 
of myrmecophily in the family. 

Those species of Ptinidae which arc here 
considered to be true ant guests fall into 
five main groups: the two tropical Amer- 
ican genera Gnosttis and Fahrasia, the 
South African Diplocoiidiis, the soutlieast 
Asian genus Mijrmecoptiniis\ and the sev- 
eral Australian genera which have usually 
been placed in the subfamily Ectrephinae. 
The first four of these will be discussed 
brief!}' below and the last will be treated 
in detail in a later section. 

In addition to the above, several ptinids 
ha\'c been recorded from the nests of ants. 
The European Ptinus subpilosus Stunn and 
P. scxpunctatus Panzer have been taken 
with the ants Acanthomijops ftiliginosus 
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(Latreille) and A. brunneus (Latreille); 
both beetles occur in other habitats as well 
(Linsley, 1944; Howe, 1959). The species 
Diplocotidiis moseri Brauns was described 
from specimens collected under a rock with 
the ant Mcranophis pcrin^iiciji Emery in 
South Africa (Wasmann and Brauns, 1925). 
Andreae {in Utf.) has examined the type 
and considers it to be an old and rubbed 
specimen of Pscudomezium coquerdi (Fair- 
maire). This record with ants is probably 
accidental. Finally, the species Leioptinus 
inflatus Wasmann (1928) was described 
from a nest of Myrmicaria aradinoides 
Smith on Sumatra. This species may be 
myrmecophilous, but from the description 
and illustration it does not appear to us to 
belong in the family Ptinidae. 

Gnositis and Fahrasia. — These two gen- 
era, which contain all of the Xew World 
mvrmecophiles, have been treated else- 
where (Lawrence and Reichardt, 1966a) 
and will not be discussed in detail here. 
Since the publication of the above revision. 
howe\er, two new records ha\'e come to 
our attention. A specimen of Fahrasia 
horomcieri Lawrence and Reichardt, in the 
collection of the Departamento de Zoologia, 
was collected at Pocos de Caldas, Minas 
Gerais, Brazil, in February, 1933, with the 
ant Caniponotus ( Mijnnobradnjs) sencx 
(F. Smith). This represents a southern 
range extension and a new species of ant 
host. A specimen of F. whederi Lawrence 
and Reichardt, in the collection of the 
California Insect Survey, was collected 6.3 
miles west of Tehuantepec, Oaxaca, Mexico, 
on July 21, 1952, by E. E. Gilbert and C. D. 
MacXeill (ant host not recorded). This is 
the first record of Fahrasia from Mexico 
and represents a considerable northern 
range extension for F. idicderi, kno^^'n 
previously from Colombia. 

Diplocotidiis. — With the removal of D. 
moseri (see above), this genus contains a 
single species, D. formicola Peringuey, 
which occurs in the interior of South Africa. 
Andreae {in litt.) considers these to be true 
nwTmecophiles and has seen two iinde- 



scribed species from the same area. The 
species differs considerably from other 
myrmecophilous ptinids and probably rep- 
resents an independent line. The construc- 
tion of the prothorax (Fig. 29), the sub- 
quadrate and concave clypeus (Fig. 3), 
and the aedeagus with reduced parameres 
(Figs. 26, 27) are all unique. The grooves 
on the pronotum are somewhat similar to 
those of F. coquerdi and some of the South 
African gibbiines, but the species does not 
appear to be closely related to any of these. 

Myrmecoptinus. — Myrmecoptinus butteli 
Wlismann (1916) was described from 
Sumatra and associated with the ant Cre- 
matogaster l)utteli Forel. Although Was- 
mann s type has not been examined, several 
specimens have been seen from Ceylon, 
Borneo, China, Xorth Vietnam, and Burma 
that conform fairly well with the descrip- 
tion and probably belong in the same 
group. The elytral humeri are well de\'el- 
oped, the wings are present, the clypetis is 
flattened and triangular like that in Ptinus 
(Fig. 2), and antennal modifications are 
completely absent. The pronotum is rela- 
tively simple but has a well-defined, nar- 
row, transverse groove at the base, which 
connects lateral pairs of processes resem- 
bling the trichomes found in other inqui- 
lines. The color is black and the vestiture 
is sparse, consisting of fine hairs as in other 
myrmecophilous forms. One of the speci- 
mens examined was collected by Mjoberg 
in an ant nest, but the locality is indecipher- 
able. These beetles are probably myrme- 
cophiles, but they do not appear to be 
closely related to the other groups. 

Ectrephinae. — The majority of myrme- 
cophilous Ptinidae occur in Australia and 
are generally placed in the subfamily Ec- 
trephinae. These will be discussed further 
below. 

Notes on Terminology 

There are a few terms used in the key 
and discussions that may need clarification, 
although the usage is essentially the same 
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as that found ii] Lawrence and Reichardt 
(1966a). 

CAypeus. This is equi\'alent to the area 
referred to by Stickiiey (1923) as the post- 
clypeus. In most Ptinidae it consists of a 
well-defined, broad, triangular plate lying 
just in front of and between the antennal 
fossae, the anatomical base of the plate 
forming the apex of the triangle (Fig. 2). 
The word “apex’" in the text refers to the 
anatomical apex to which the labrum is 
attached. Many of the myrmccophilous 
species ha\e a more elongate and tumid 
clypeus (Figs. 1, 4, 7, 8), while in several 
others it consists of a flattened, cleft plate 
(Figs. 5, 6, 9, 10). 

Trichomes, In the supplement to Torre- 
Bueno's Glossary of Entomology (Tulloch, 
1960), trichomes are defined as “modified 
hairs present on certain myrmecophilous 
insects which give off secretions which ants 
imbibe.” Although the word may be used 
to describe any group of hairs which are 
thought to be glandular, it is commonly 
restricted to distinct setiferous processes 
usually found on the prothorax, antennae, 
elytra, or abdomen of myrmecophilous 
beetles. Actually, statements about the 
function of these structures are seldom, if 
ever, accompanied by histological or behav- 
ioral studies (see p. 12). 

In the Ptinidae there are four main kinds 
of structures which may be glandular: (1) 
elytral pores, (2) femoral trichomes, (3) 
pronotal trichomes, and (4) antennal pilos- 
ity. The first two structures are found only 
in the genus Fabrasia; the elytral pores 
secrete a white waxlike substance. In some 
ptinids, such as Ectrephes formicarum 
Pascoe (Fig. 28) and Enaslba tristis Olliff, 
the pronotal trichomes bear distinct pubes- 
cence and resemble those occurring in the 
Paussidae (Darlington, 1950). Many spe- 
cies, however, have lateral clefts and 
processes (Figs. 30-32, 34) that appear to 
be homologous to the trichomes of E. for- 
micanwi but that do not bear patches of 
hairs. One feature that all of these struc- 
tures share is the proximity of the tips of 



two processes arising on different sides of 
a cleft or fo\ ea. Perhaps this is a device 
for collecting a drop of licjuid. In the fol- 
lowing discussions all of these prothoracic 
structures are called trichomes. Patches of 
short hairs or pile are usually found on the 
last antennal segment (Figs. 17-19), and in 
some species they are conceaLd within a 
concavity at the tip of the segment (Figs. 
15, 16). Occasionally the hairs may be 
absent (or rubbed off), but the extremely 
fine punctation may indicate the presence 
of a glandular area (Fig. 22). 

Measurements. The total length is the 
maximum length as measured from above 
(tips of elytra to the most anterior point 
of the clypeus). EL and EW refer to great- 
est elytral length and greatest elytral width, 
respectively. 

CLASSIFICATION OF MYRMECOPHILES 

The placement of myrmecophiles in a 
system of classification has abvays pre- 
sented a problem to taxonomists because of 
the development in these fonns of special 
adaptations associated with inquilinoiis 
habits. In some groups normally conserva- 
tive characters, such as the number or 
shape of antennal segments, may be highly 
\^ariable, w hile in others entirely new struc- 
tures, such as trichomes, may be present. 
It is not surprising that a number of these 
species have been placed in separate fam- 
ilies until more careful studies have clarified 
their relationships. A few^ of the many 
beetle families originally proposed for 
the inclusion of inquilincs but no longer 
recognized are the Pseudomorphidae 
( Carabidae ) , Cla\4geridae ( Pselaphidae ) , 
Rhysopaussidae (Tenebrionidae), and Cos- 
syphodidae ( Tenebrionidae ) . 

louring the last liundred years there has 
been considerable difference of opinion as 
to the placement of the myrmecophilous 
ptinids within the higher classification of 
the Coleoptera. Although Westw^ood 
(1855) considered Gnostus to be related to 
the Xylophaga of Latreille, later w^orkers 
placed it near the Paussidae, Pselaphidae, 
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or Scydmaenidae; the taxonomic history of 
the genus is discussed by Lawrence and 
Reichardt (1966a). Pascoe (1866) com- 
pared his genus Ectrcphes with Gnostus 
and the Paussidae. Gemminger and Harold 
(1869) proposed the family Gnostidae to 
include both Gnostus and Ectrcphes, while 
^^\^Slnann ( 1894 ) proposed the family 
Ectrephidae for Ectrcphes and Westwood’s 
two genera Di})Iocotcs and Pohjplocotes. 
Sharp and Muir (1912) noted the similar- 
ities between Pohjplocotes and Ptinus with 
respect to the basal connection of the lateral 
and median lobes of the aedeagus. In 1916, 
both Wasmann and Mjdberg treated the 
ectrephines as members of the Ptinidae. 
Forbes (1926) pointed out the relationship 
of Gnostus to the ptinids on the basis of 
wing venation, but the complete absence of 
wings in the ectrephines made a similar 
comparison impossible. Our studies defi- 
nitely confirm the inclusion of this group 
within the Ptinidae. Diplocotcs familkiris 
(Olliff), one of the least specialized of the 
Australian species, differs little from other 
wingless ptinids, and a gradation can be 
seen from D. fartuliaris to the highly mod- 
ified forms discussed below. The aedeagi 
of D. familkiris (Fig. 23), D. laiicornis 
( Lea ) ( Fig. 24), and Ectrcphes formicarurn 
Pascoe (Fig. 25) all have the same basic 
structure found in Gnostus and Fabrasia 
( Lawrence and Reichardt, 1966a ) and in 
various other ptinids (Hinton, 1941). 

Within the Ptinidae, the classification of 
these myrmecophilous species presents a 
problem, owing to the present need for a 
complete revision of the family. Two sub- 
groups, the Gibbiinae and the Ptininae, 
are usually recognized. In tlie former, the 
elytra are laterally compressed and partly 
enclose the reduced abdomen; the group 
includes Gibhium, Meziurn, Dainariis. and 
a few other genera, the species of which 
are most abundant in South Africa. The 
remainder of the ptinids are usually in- 
cluded in the Ptininae, wliich contains a 
diverse assemblage of forms. 

The inclusion of various myrmecophilous 



species in the family has led to the proposal 
of several more subfamilies. The genus 
Ectrcphes Paseoe, along with Westwood’s 
genera Diplocotcs and Pohjplocotes and 
Olliffs Enasiba and Diphobia, was placed 
in the Ectrephinae, while Gnostus was 
placed in the Gnostinae. Mjoberg (1916) 
divided the ectrephines into three sub- 
families: Polyplocotinae, containing most 

of the species; Paussoptininae, for those 
species with flattened antennal segments; 
and Ectrephinae, including those species 
originally placed in Ectrcphes. He placed 
Diphobia and the South African genus 
Diplocotidus Peringuey in the subfamily 
Ptininae, because of the lack of antennal 
modifications. Martinez and Viana (1965) 
proposed the name Fabrasiinae for the 
genus Fabrasia, and Costa Lima (1962) 
placed his genus Plaumanniola in the 
Plaumanniolinae. The latter genus was 
found to belong to the family Scydmae- 
nidae (Lawrence and Reichardt, 1966b). 

We are of the opinion that there are at 
least five independent stocks of myrme- 
cophilous ptinids: Gnostus, Fabrasia, Dip- 
locotklus, Myrmccoptinus, and the ectre- 
phines. The last group may be divided into 
two subgroups (see below), but their 
derivation from a single ancestor is indi- 
cated by the numerous parallelisms dis- 
played by the two. Myrmccoptinus differs 
only slightly from the ptinines and could 
hardly he placed in a separate subfamily. 
Gnostus and Fabrasia, on the other hand, 
are (juite distinct, although they are deriv- 
able from some of the more elongate and 
parallel-sided winged Ptininae. Diploco- 
tidus is also a \ ery distinct form and might 
well be placed in a separate subfamily, for 
which a new name would be required. The 
Ectrephinae are linked with the Ptininae 
by forms like D. familiaris, and the only 
character which could be used to distin- 
guish the two groups is the form of the 
clypcHis, which is elongate and tumid or 
cleft in Diplocotcs and its relatives. If sub- 
families or tribes are recognized, then, four 
would be required: one for each of the 
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Neotropical groups, one for tlie South 
African Diplocotidus, and one for the Aus- 
tralian ectrephincs. 

The second problem is wliether or not 
these myrmecophilous forms are different 
enough from other ptinids to be placed in 
separate groups and what rank to assign to 
tliese groups. Within the large subfamily 
Ptininae, there are several other clusters of 
genera which are just as distinct, or more 
so, if one disregards the special adaptations 
of myrmceophiles. These inelude: D/egon.s 
and Xylodes from Mauritius; Casopus and 
its relatives from the Canary Islands; Cylin- 
droptinus and its relatives from Southeast 
Asia; Nipt us and its allies; Spliaericus; and 
Trigonogenius. Until a thorough study is 
made of the generic classification in the 
family Ptinidae, we think it serves no useful 
purpose to place the inquilinous species in 
separate subfamilies or tribes. 

THE AUSTRALIAN ECTREPHINES 

The 35 described species of myrmeco- 
philous ptinids inhabiting Australia are 
generally placed within 14 genera, whieh 
are charaeterized mainly on the basis of 
antennal segmentation. Diphohia Olliff 
contains species with relatively simple, 11- 
segmented antennae (Fig. 21). Those 
species in whieh the penultimate antennal 
segment is enlarged (Figs. 17, 18) are 
placed in three genera according to the 
total number of antennal segments: Dip- 
locoies Westwood (11), Deccmplocotcs 
Mjdberg (10), and Polyplocotcs Westwood 
(9). In the monotypic Hexaplocotcs Lea, 
the antennae are 6-segmented and the last 
two segments are enlarged and flattened 
(Fig. 22). In several species the antennal 
segments are strongly compressed and may 
be partially or completely fused to form a 
club (Figs. 19, 20); these fonns have been 
placed in Paussoptiniis Lea ( 10 segments; 
see p. 9), Lcapfinus Mjoberg (10 seg- 
ments), Paussoccros Mjoberg (9 segments), 
Psciidccfrcphcs Pic (7 segments), Monec- 
(replies Mjoberg (3 segments; see p. 10), 
and Meseetrephes Mjoberg (3 segments). 



In Eetreplies Pascoe the antennae are 3- 
segmented and the last segment fonns a 
solid, cylindrical club (Fig. 15), while in 
Bitrepiies Oke they are 2-segmented and 
the terminal segment is somewhat wedge- 
shaped (Fig. 35). Finally, in the genus 
Enasiba Olliff the antennal segments are 
peculiarly shaped, as in Figure 16, and the 
pronotum is elongate, with four triehomes. 

We feel that the above classification is 
unnatural for several reasons. First, any 
classification which relies so heavily on a 
single character complex is suspect. Fur- 
thermore, the particular characters used are 
highly variable within the group and are 
associated with a narrow specialization; 
thus they would have a low taxonomic 
weight according to the tenets originally 
proposed by Darwin. The adaptive nature 
of the antennal modifications becomes 
obvious if one considers the numerous cases 
of convergence with respect to these charac- 
ters in unrelated mynnecophilous groups. 
The short, stump-like antenna of Eetreplies 
formieanim (Fig. 15), for instance, is very 
similar to that of Gnostus, and the same 
type of antenna mav be found in several 
unrelated myrmecophiles, such as Euelarkia 
( Colydiidae ) , T roclioideus ( Endomyehi- 
dae), Fusti^er ( Pselaphidae), and Paussus 
(Paussidae). Another objection is the lack 
of correlation of antennal characters with 
other features; Diplocotes annieoUis, Paiis- 
soptinus laticoriiis, and Meseetrephes k/ng/, 
for instance, have very different antennal 
tvpes and yet are similar with respect to 
the pronotum and clypeus. A further criti- 
cism may be made of the use of m eristic 
characters (number of antennal segments), 
which should be given low weight for 
obvious reasons. The independent loss or 
fusion of antennal segments has been 
demonstrated in a number of beetle groups 
(Chapin, 1965, for the Coccinellidae; Law- 
rence, 1967, for the Ciidae), and extreme 
parallel reductions in mynnecophilous 
beetles have been discussed l)y Darlington 
(1950) for the Paussidae and Park (1942) 
for the Pselaphidae. 
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In an attempt to find other characters to 
use in classifying these Australian species, 
a study was made of the clypeal region. 
This structure had lieen ignored in the past 
because most of the speeimens were glued 
to cards. In most Ptinidae the clypeiis is 
broadly triangular and somewhat flattened, 
and the labrum is small and transverse 
(Fig. 2). With the exception of Mijnnc- 
coj)tiuus bultcli. all of the myrmeeophilons 
species ha\e the clypeus somewhat mod- 
ified. The Australian forms fall into two 
distinet groups on the basis of clypeal 
structure. In the first group (Figs. 1, 4, 7, 
8), the clypeus is slightly to strongly tumid 
and subtriangular, with the median portion, 
at least, distinctly punctate. In the second 
group (Figs. 5, 6, 9, 10), the clypeus is 
ele\aUed, flattened, and deeply cleft at the 
ape\% forming a U-shaped clypeal plate, 
which is impunctate and shiny. The speeies 
included in each group are given below^ 
according to their present generic assign- 
ments: 

Group I: DiphoI)ki familiaris. D. foveata. 
D, intricata. D. loiiii^icoruis. D. mciallica, 
D. myrmccophila, Di})locotcs annicolUs. D. 
foveicollis. 73. Iioicittamis. D. miniita. Dc- 
ccmplocotcs brevipeunis'^ D. strifiicolUs, 
Polyplocotcs apicalis, P. carinaiiceps. P. 
pilosus.'^ P, similis, Paussoptinus laticoniis. 
Mescctrcplies kingi, and Bitrephes ciinci- 
f or mis. 

Group II: Polyplocotcs castaucus, P. 

lou<iicollis\ P. lon^ipcs. P. uitklus, P. ovi- 
peunis, P. pcrforatiis, P. scabricollisc^ 
Hcxaplocofcs sulcifrons. Lcaptinus (lolicho- 
^naihiis, Paiissoccros antcnnalis,* P. crc~ 
masto^astri, Pscudectrcphes clavatusp^ 
Moncct replies pascoei. Ectre plies fonni- 
canmp Eiiasiba tristis. and E, microcera. 

The types of those species marked with 
an asterisk have not been examined, but in 
e\ ery case the descriptions, illustrations, or 
comparisons with known species have l)een 
sufficient to place the species with a reason- 
able degree of certainty in one group or the 
other. 

Sinee the first type of clypeus is the most 



easily derivable from that oeeurring in most 
Ptinidae and sinee the simplest type of 
antenna also occurs in the first group, it is 
reasonable to assume that this elypeal type 
is primitive. The joint possession of a 
lelatively complex and derived clypeus by 
membei's of group II and the occurrence 
within eaeh group of eharacteristie antennal 
and pronotal types present strong evidence 
that the division is a natural one. The 
parallel development of certain antennal 
modifications in the two groups is not 
surprising for myrmecophiles and would 
tend to support the ultimate derivation of 
both stoeks from a common ancestor. 

Within group I, it is difficult to segregate 
the speeies further without using too many 
generic names. If the antennae are used, 
five genera might be recognized, when 
meristic differences are ignored in the 
group characterized by having an enlarged 
penultimate antennal segment. In the struc- 
ture of the prothorax, D. armicollis, P, lati- 
cornis, P. coriiiaticeps, kingi, and B. 
cuneiformis are similar (Figs. 30 and 35), 
but D. foveicollis is intermediate in this 
respect between these species and the 
remainder of group I. The clypeus of P. 
earinaticeps (Fig. 7) is unique in that it 
forms a narrow, median ridge, but that of 
A/, /chig/ (Fig. 8) might well represent an 
intermediate condition. W e think the most 
practical solution w ould be to consider all 
of the speeies in group I as belonging to a 
single genus, the oldest name for which is 
Diplocotes ^^Tstwood. 

\\4thin group II, there are at least three 
distinct subgroups. The genus Emisiba is 
readily distinguishable on the basis of 
pronotal and antennal structure (Fig. 16). 
Ecfreplies formicarum. Moiicctrephes pas- 
coei, and Pseud ectre plies clavatus may be 
united on the basis of pronotal structure; 
the pronotum has sharp lateral edges and 
the triehomes are lateral and similar in form 
(Fig. 28). Ectreplies is the oldest name for 
this genus. The remaining speeies do not 
\ ary considerably with respect to pronotal 
and antennal characters and are all in- 



MvRMb:coi>iiiLous PriMDAE • Lawicncc and Rcichavdt 



7 



eluded in the genus Polyplocotcs West- 
wood. 

Although the generic elassification pre- 
sented here represents an improvement over 
the older classification, further modification 
may still be needed. \Mien more species 
or character complexes are studied, it ma\' 
be neeessary to further subdivide the gen- 
era. A key to the genera and species of 
ectrephines is included })clow, followed by 
a brief discussion of each genus as it is 
here delimited. A resume of the proposed 
classifieation, with generic and specific 
synonymies, is given in a later section. 

Key to the Genera and Species 
of Myrmecophilous Ptinidae 
Occurring in Australia 

1. Clypeus usually subtriangular (Figs. 1, 

4), slightly to strongly tumid, occasionally 
elevated, forming a narrow, median ridge 
(Figs. 7, 8) (genus Diplocotes West- 



wood ) 2 

— Chpeus ele\ated, flattened, and deepl> 

cleft at ape.\, forming a U-shaped clvpeal 
plate (F'igs. 5, 6 , 9, 10) 20 

2. Antennae 11 -segmented 3 

— Antennae with less than 11 segments 12 

3. Antennal segment 10 not enlarged, shorter 

than segment 11 (Fig. 21) 4 

— Antennal segment 10 enlarged, longer 

than segment 11 and usually as long as 
segments 8 and 9 combined (Fig. 17) 9 

4. Antennal .segment 11 very long, as long 

as segments 8 to 10 combined _ 



D. lon^iconiis (Lea) 



— Antennal segment 11 not as long as seg- 
ments 8 to 10 combined 5 

5. Pronotiim without basolateral trichomes, 

occasionally with weak lateral fo\ eae 6 

— Pronotum with distinct basolateral tri- 

chomes and deep lateral foveae 7 

6. Elytra shorter and broader, EL/EW less 
than 1.25, dark metallic blue in color, 
the puiictation not distinctly seriate, each 
puncture rounded and bearing a relatively 



long, suberect hair D. mctallicus (Lea) 

— Elytra longer and narrower, EL E\\^ 
more than 1.25, reddish brown in color, 
the punctation distinctly seriate, each 
puncture elongate and bearing a \ery 

short, decumbent hair .. 

-- D. uujrmecophilus (Lea) 

7. Antennal segments 6-10 shorter than 
broad, compressed, each segment bearing 



at the apex 4 brushes of yellow hairs 

- D. iutricatus (Lea) 

— Antennal segments 6-10 as long as or 

longer than broad, not compressed, and 
without brushes of yellow hairs 8 

8. Elytral punctures \’ery small and shallow, 
scarcely \isible under lower iiiagnifica- 
tion; pronotum without basomesal fovea 

D. familioris (Olliff) 

— Elytral punctures larger and more deepL’ 

impressed; pronotum with basomesal 
fovea D. foveatus (Lea) 

9. Pronotum expanded apically forming 2 

lateral projections 10 

— Pronotum without apicolateral projections 11 

10. Pronotum about as long as wide at base, 
apicolateral x^rvjection consisting of a 
sliarp tooth; elytral iDunctiires bearing 

wry short, decumbent hairs 

D. armicollis Lea 

— Pronotum more than 1.25 X as long as 
wide at l)ase, apicolateral projection con- 
sisting of a rounded process bearing 
several small tubercles; elytral punctures 
bearing relatively long, suberect hairs 

- . D. foveicollis Olliff 

11. Total length more than 1.50 mm; basal 

imi:)ression of pronotum not expanded in 
middle D. howittanns Westwood 

— Total length less than 1.25 mm; basal 

imi^ression of pronotum slightly exi:)anded 
in middle forming a shallow fovea 

D. miniitus Oke 



12. Antennae 10-segmented 13 

— Antennae with less than 10 segments 15 



13. Antennal segments 2-10 strongly com- 

pre.ssed (Fig. 19) D. luticorjus (Lea) 

— Antennal segments 2-10 not compressed _ 14 

14. Pronotum with basolateral trichomes 

D. hrevipeunit; (Pic) 

— Pronotum without basolateral trichomes 

D. strip,icoIlR Lea 

15. Antennae 9-segmented .. ^ 16 

— Antennae with less than 9 segments 19 

16. Clypeus elecated in middle, forming a 
narrow ridge (Fig. 7); pronotum shorter 
than wade at base, w itl) apicolateral teeth 

- -- D. cariuaticeps (Oke) 

— Clypeus somewhat tumid, but not form- 

ing a narrow’ ridge (Fig. 8); pronotum 
more than 1.20 X as long as wide at 
base, without apicolateral teeth 17 

17. Antennal segment 9 longer than 8 

D. apicalis (Oke) 

— Antennal segment 8 longer than 9 .... 18 

18. Total length less than 2.50 mm; elytral 

punctures bearing xeiy short, decumbent 
liairs D. similis (Oke) 

— Total length more than 2.50 mm; elytral 

punctures bearing relati\cly long, sub- 
erect hairs ... D. pilosu.s (xMjbberg) 
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19. Antennae with 3 segments, the last seg- 
ment strongly compressed 

D. kingi ( ^^'est\vood ) 

— Antennae with 2 segments, the last seg- 
ment wedge-shaped (Fig. 35) 

.... D. cuueiformis (Oke) 

20. Pronotum with a narrow, median, longi- 

tudinal groove, and with 2 lateral and 2 
mesal trichomes within a transverse basal 
impression; antennal segments 2 and 3 
broadly joined, segments 3-5 somewhat 
triangular or \\ edge-shaped with the base 
broader than the ape.x, and segments 
6-10 somewhat compressed (Fig. 16) 
(genus Enasiha Olliff) 21 

— Pronotum without a median, longitudinal 
groo\e, without trichomes or with onl>' 

2 lateral ones 22 

21. Head, pronotum, and bases of elytra 

bearing short, stout bristles, which are 
less than 3 X as long as wide; remainder 
of elytra bearing \ery short and fine 
hairs, which are barely ^'isible under 
lower magnification; antennal segments 
3-5 only slightly broader at base than at 
apex E. microcera Clark 

— Head, pronotum, and elytra bearing 
longer and finer bristles, which are about 
8 X as long as wide; antennal segments 
3-5 much broader at base than at apex 

E. tristis Olliff 

22. Pronotum without lateral margins (Figs. 

33, 34 ) ( genus Polyplocotes Westwood ) 23 

— Pronotum with shaq:) lateral margins 

(Fig. 28) ( gtmus Ectrephes Pascoe) 33 

23. Antennae lO-segmented, segments 3-10 

compressed P. dolichognathus (Lea) 

— Antennae with less than 10 segments 24 

24. Antennae 6-segmented, with the last 2 
segments enlarged and compressed ( Fig. 

22) P. sulcifrous (Lea) 

— Antennae 9-segmented 25 

25. Antennal segments 3-9 compressed 26 

— Antennal segments 8 and 9 or none of 

them compressed — 27 

26. Total length more than 2.50 mm; 9th 
antennal segment buried within the apex 

of the 8th P. antennalis (Mjoberg) 

— Total length less than 2.50 mm; 9th an- 

tennal segment not buried within the 
apex of 8th P. cremastogastri (Lea) 

27. Pronotum without basolateral trichomes 
or a basal impression; mesal portion of 
pronotal disc strigosc (Fig. 33); cl>peal 
plate with a lateral perforation beneath it 

. .. P. perforatus Lea 

— > Pronotum with basolateral trichomes; if 
basal impression absent, then mesal por- 
tion of pronotal disc not strigose; clypeus 
without perforation .. 28 



28. Pronotum without basal impression; mesal 

portion of pronotal disc not longitudinally 
strigose P. nitidus Westwood 

— Pronotum with basal impression; mesal 

portion of pronotal disc longitudinally 
strigose, at least basally (Fig. 34) 29 

29. Antennal segment 3 almost 3 X as long 

as wide .... P. longipes Lea 

— Antennal segment 3 not more than 1.50 

X as long as wide 30 

30. Highest portion of pronotal disc very 
finely and sparsely punctate and shiny; 
anterior edge of pronotum with a trans- 
\erse row of deep punctures (Fig. 34 ) .... 
P. longicollis Westwood 

— Highest portion of pronotal disc more 
coarsely and densely punctate, granulate, 
or strigose, not shiny; anterior edge of 
pronotum without row of deep punctures ..31 

31. Ehtral punctation dual, with series of 

smaller and larger punctures — 

P. castaneus Lea 

— Elytral punctation not dual 32 

32. Antennal segments 4—7 slightly com- 
pressed, segment 8 distinctly compressed; 
total length 2.25 mm; Northern Territory 

P. scahricollis Lea 

— > Antennal segments 4-7 moniliform, seg- 
ment 8 onl\ slightly compressed; total 

length 3 mm; South Australia 

P. ovipennis Lea 

33. Pronotum \\ ithout median fovea near the 

base (Fig. 28); antennae 3-segmented, 
the last segment forming a solid, cylin- 
drical club without any trace of sutures 
(Fig. 15) - E. formicarum Pascoe 

— Pronotum with median fovea near the 

base; antennae 7-segmented, or 3-seg- 
mented with the last segment flattened 
(Fig. 20) 34 

34. Antennae 7-segmented, the last 5 seg- 
ments not fused togetlier .. E. ckivatus Mjoberg 

— Antennae 3-segmented with the club flat- 

tened and apparenth’ consisting of 5 fused 
segments (Fig. 20) E. pascoei Westwood 

Notes on the Genera 

Diplocotcs . — In most of the species, the 
clypeus is simple and only slightly convex 
(Fig. 1), but in others it is more tumid and 
may have a short carina above (Fig. 4). In 
kingi (Fig. 8) it is somewhat constricted in 
the middle, and in carinaticeps (Fig. 7) a 
narrow, median ridge is formed. 

The antennae may have from two to 
eleven segments. The simplest or least 
modified type of antenna occurs in famil- 
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iaris (Fig. 21); there are 11 segments, most 
of which are longer than wide, and the last 
segment is not modified at the apex. In 
foveatus, longicornis, inetaUlcus, and mijr- 
inecopJiiliis, the antennae are also 11-seg- 
mented, but the segments tend to be shorter 
and the last segment is truncate and pubes- 
cent at the apex. In longicornis the last 
segment is very long, and in intricatus most 
of the segments are trans\ erse and several 
have apical pubescence. In several other 
species, the penultimate segment is en- 
larged and longer than the last segment 
(Fig. 17); these fonns may have 11-seg- 
mented (armicoIUs, foveicoUis, hoicittamis, 
and minutiis), 10-segmented {strigicollis 
and brevipennis) , or 9-segmented {sirniUs, 
(ipicalis, pilosus, and carinaticeps) anten- 
nae. In kingi the antennae are 3-segmented, 
and the last segment is enlarged and 
strongly flattened, while ciinciformis has 
2-segmented antennae with the second seg- 
ment wedge-shaped (Fig. 35). D. laticornis 
presents a problem, since there has been 
some confusion concerning the number of 
segments in the antenna. There are ap- 
parently 10 segments, and the last nine are 
strongly flattened (Fig. 19). Mjoberg 
(1916) states that there are 11 segments 
and that segment 2 is greatly reduced, as 
in some species of Paussidae (see Darling- 
ton, 1950). After examining carefully the 
antenna of this species, we cannot agree 
with Mjoberg on this matter; the apparent 
second segment is actually a condyle at- 
tached to the real segment 2. It is more 
probable that reduction of segments has 
taken place at the apex of the antenna. 

The simplest type of pronotum in this 
genus also occurs in familiaris (Fig. 32); 
a transverse, basal impression is present, 
anterolateral teeth and a median fo\’ea are 
absent, and trichoines are small and indis- 
tinct. Other species may have various com- 
binations of the above characters; D. strigi- 
coUis, for instance, has sharp anterolateral 
teeth on the pronotum but lacks a median 
fovea and trichomes, while in D. longicornis 
(Fig. 31) the teeth are lacking, but the 



loN’ea and trichomes are quite distinct. In 
several species {hrevipennis, armicollis, latb 
cornis, kingi, cuueiformis, and carinaticeps), 
the pronotum is short and broad, with sharp 
anterior teeth, a median fovea, and distinct 
trichomes that are connected with longi- 
tudinal grooves on the disc (Figs. 30 and 
35). D. foveicollis has a similar pronotum, 
but it is not as short and broad, and the 
anterior teeth are replaced by tuberculate 
processes. 

The elytra in almost all of the species are 
bulbous and strongly com^ex, but in D. 
my r me CO ph ibis they are somewhat flat- 
tened. In some species there may be several 
distinct pits at the bases of the elytra, but 
these are absent in foveicollis, armicollis, 
laticornis, kingi, ciinciformis, and carinati- 
ceps. 

Pohjplocotes. — The clypeal structure in 
this genus does not \’ar\^ considerably, but 
the shape of the clypeal plate and the 
extent of the apical cleft differ among the 
species. In F. peiioratus there is a lateral 
perforation beneath the clypeal plate. 

The antennae are less \ ariable than in 
Diplocotes, and in most of the species they 
are 9-segmented with the penultimate seg- 
ment enlarged (Fig. IS). In F. longipes 
most of the antennal segments are elongate, 
but in longicoUis, nitidiis and several others 
they are more robust and the last two are 
somewhat flattened. The antennae of sid- 
cifrons (Fig. 22) are very similar, but there 
are only six segments. In F. dolichognathus, 
F. antennalis, and F. cremastogastri most 
of the antennal segments are flattened, as 
in Diplocotes laticornis (Fig. 19); in the 
first species the antennae are lO-segmented, 
while antennalis and ere mast ogasiri have 
9-segmcnted antennae. 

Most of the species have a simple type 
of pronotum with a weak basal impression 
and small trichomes usually not ^isibIe 
from above (Fig. 34). In F. peiioratus 
(Fig. 33) the basal impression is absent 
and the pronotum is narrowed anteriorly; 
basolateral trichomes are absent, but there 
are tufts of yellow hairs along the anterior 
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edge of the pronotiini tliat may represent 
lateral trichomes that ha\'e been displaced. 

Ectrephcs. — The species in this genus 
fall into two groups: E. formicaviim with a 
simple pronotal disc (Fig. 28) and the 
terminal segment of the 3-segmented an- 
tenna forming a solid, cylindrical club 
(Fig. 15), and the other two species {pas- 
coei and clavatiis) with a foveate pronotum 
and the distal antennal segments strongly 
flattened and variously fused so that the 
total number of segments is three (Fig. 20) 
or seven. It is interesting that these species 
and also D. kingi and D. ciineiformis have 
the tibiae enlarged and angulate proxi- 
mally. 

In the past there has been some con- 
fusion concerning the names Ectrephes and 
Monectrephes. Mjoberg (1916) divided 
Ectrephes into three genera: the original 
genus Ectrephes with its type E. formi- 
carttm Pascoc, Mcsectrephcs for E. kingi 
^^Tstwood, and Monectrephes for E. pas- 
coei Westwood. lie also described another 
species, E. da vat us, which he referred to 
Monectrephes. Then in discussions of the 
various genera he continually transposed 
the names. He mentions that Ectrephes is 
the least differentiated, having the last 
segments of the antennae more or less 
joined together and the penultimate seg- 
ment excavated at the apex and receiving 
the last (this is a description of E. pascoei, 
not E. formicariim). He then states that in 
Monectrephes there are only three joints, 
the last one being very long and fonning 
a solid club (this refers to E. formicariim) . 
This type of transposition occurs in several 
other places, including the key to the 
genera. Because of this, later authors ( Lea, 
1917; Pic, 1929) synonymized Monectrephes 
with Ectrephes, assuming that both were 
based on the same species, E. formicariim. 
In Mjoberg’s first discussion of the genera, 
however, E. formicariim was referred to as 
the type of Ectrephes and E. pa.scoei was 
definitely placed in Monectrephes. The 
latter species is designated as type of 
Monectrephes in the catalogue below. We 



think that Mjoberg had not misidentified 
the species but had merely transposed the 
names. If this hypothesis is acceptable, 
then Ectrephes and Monectrephes are 
based on different species and are not 
objective synonyms, although they are 
here considered to be subjective synonyms. 

ORIGIN AND EVOLUTION OF 
MYRMECOPHILY IN THE PTINIDAE 

Habitats and Food Habits 

Most ptinid beetles are scavengers, and 
they are known to feed on a wide variety 
of animal and plant substances. The major 
kinds of habitats from which ptinids have 
been recorded are: (1) under bark and in 
decomposing wood, (2) in caves, (3) in the 
nests of birds and mammals, (4) in the 
nests of other insects, and (5) in association 
with various stored products of man. Be- 
cause of the economic importance of these 
beetles, there have been several attempts 
to summarize the infonnation pertaining to 
their biology; most of the following discus- 
sion is based on papers of Hinton (1941), 
Linsley (1944), and Howe (1959), all of 
which contain extensive bibliographies. 

In Europe, Ptiniis siibpilosiis Sturm, P. 
palliatiis Perris, and F. licheniim Marsham 
are commonly collected under bark and in 
decaying wood. According to Crowson 
(1962), P. siibpilosiis occurs chiefly on old, 
mossy, partly dead oaks in Scotland, and 
the larvae have been found in decaying oak 
wood. The larva of F. licheniim has been 
reported to bore into dry fig wood ( Howe, 
1959), but no ptinid is known to utilize 
wood as food. Reitter (1911) records F. 
siibpilosiis from dry moss, F. pilosiis Muller 
from old deciduous trees, and F. sexpiinc- 
tatiis Panzer from beneath pine and maple 
bark, and Linsley ( 1944 ) lists four other 
records from European literature. In North 
America, two species of Ptiniis were col- 
lected by beating live oaks in southern 
Califoniia (Fall, 1901), a specimen of F. 
bimaciilatiis Melsheimer was taken in Span- 
ish moss in Louisiana, and specimens of 
F. fur Linnaeus have been found in associa- 
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tioii with Pinus in New England. Although 
the beetles ma\’ be feeding on rotten w’ood, 
it is also possilde that they utilize inseet 
remains or other organic debris. 

Sex’eral ptinids ha\ e been recorded from 
ca\ es, where they usually feed on bat guano 
or other mammal excrement. Brown (1959) 
described Fscudcurostiis kellcri and Niptiis 
ahdifiis from specimens taken in caves in 
Utah, and four other species have been 
collected in ea\'es in Europe and northem 
Africa (Howe, 1959). An undescribed 
Niptus was found feeding on raccoon scat 
in a Texas cave (Reddell, 1966). Although 
mammal dung appears to be an important 
food source in all the more sheltered hab- 
itats mentioned here, ptinid beetles have 
ne\'er been found in cattle droppings and 
are rarely collected in other kinds of dung 
in open places. One notable exception is 
given by Andrews (1967), wlio collected 
two Central American Ptiiius in coati 
(Nasiia narica) seat on exposed surfaces in 
a dry tropical forest. 

The most important natural habitats of 
the Ptinidae are the nests of mammals, 
birds, bees, wasps, and ants. Linsley 
(1944) and Howe (1959) list 11 species of 
ptinids from mammal nests, 17 species from 
bird nests, and 12 species from the nests of 
hymenopterous insects. The actual type of 
food utilized varies with the kind of nest, 
but here again excrement is probably an 
important food item, along with dead in- 
sects, hair or feathers, pollen, and possiblv 
living larvae. According to Linsley and 
MaeSwain (1941), Pfinus califoniiciis Pic, 
which li\'es in the nests of Osmki, does not 
attack the bee larva but may cause its death 
indirectly through competition for pollen. 
P. sexpunctatus, on the other hand, feeds 
on healthy larvae of P. fur (Howe, 1959). 
A number of economieallv important spe- 
cies, including Niptus fiololeucus (PAalder- 
mann), commonly feed on rat and mouse 
feees, and the infestation of warehouses 
and mills by these beetles may be associated 
with the presence of rodents. 

The biology of ptinids attacking stored 



l)roducts has been adec[uately covered by 
Howe and others. Hinton (1941) lists 21 
economically important species, and Howe 
(1959) has made detailed studies of 14 of 
these. Some of the many items on which 
ptinids have been reported to feed are: 
\vhcat, flour, rye, cereals, bread, hay, corn, 
ginger, nutmeg, cacao, opium, fish meal, 
sugar, pepper, tallow, wool, tobacco, paste, 
dried mushrooms, dried fruits, rubber, 
leather, plant and inseet collections, and 
books. Although some of these records are 
suspect, the total range of food items is still 
very great. 

Biology of the Myrmecophilous Species 

Very little is known about the habits of 
inquilinous ptinids, and the present discus- 
sion is based partly on knowledge of the 
food habits of non-myrmeeophilous species, 
facts concerning the distributions and nest- 
ing habits of host ants, interpretation of 
structural adaptations in the myrmecophi- 
lous Ptinidae, and information on the 
behavior of other myrmecophiles which 
have evolved analogous stmctural features. 

Most, if not all, of the mynnecophilous 
ptinids would be considered symphiles or 
true guests, according to the ecological clas- 
sification proposed by Wasmann (1898). 
Most of the species have the characteristic 
“symphilic features” mentioned by Donis- 
thorpe (1927), Wheeler (1928), and Park 
(1964): smooth and shiny, black or reddish 
integument, reduced mouthparts, triehomes, 
and antennal modifications. Behavioral 
observations indicate that some species, at 
least, are tolerated and even protected by 
the ant colony. Clark (1923) noted that 
specimens of Enasiba tristis and E. conifer 
in an observation nest containing an active 
colony of Iridoimjrmcx conifer “seemed to 
be on fric'ndly terms with the ants, and, 
during the three months’ confinement were 
never interfered with, but were alknved to 
mo\^e freely through the various chambers, 
including the nurseries which alwavs con- 
tained a large number of kuwae and pupae 
of the ants.” He further observed that “one. 
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and sometimes two ants were seen to attach 
themselves to the antennae, and appeared 
to be getting great satisfaction by nibbling 
and licking the apical joints, stroking the 
beetle meanwhile with their antennae. 
None of the ants were seen to attach them- 
selves to the fascicles on the prothorax.” 
The following comments were made about 
Diplocoticliis formicola by Wasmann and 
Brauns (1925): 'The species is not only 
tolerated by the ants but seems to be 
treated as a true guest like most of the 
Paussidae. When opening the ants’ nest 
I ha\^e often obser\ ed that the Plagiolcpis 
[Anoplolcpis spp.] grasped the beetles and 
carried them away into security. . . . The 
beha\dor of the beetle is unconcerned. It 
runs carelessly in the thickest throng of the 
otherwise vicious and carnivorous Plagio- 
Icpis and can be observed sitting in copula 
in the crowd of ants.” Although there is no 
other direct c\ddence pertaining to the 
biology of myrmecophilous ptinids, studies 
of other inquilinous beetles may shed some 
light on certain features, such as the func- 
tions of trichomes and antennal modifica- 
tions, feeding and means of dispersal. 

The tufts of hairs or trichomes on the 
prothorax, elytra, or abdomen of myrmc- 
copbiles secrete some substance which is 
imbibed by ants. The licking of trichomes 
by ants has been observed for a number 
of beetle groups, including the "lomechu- 
sine” Staphylinidae (Wasmann, 1920; 
Wheeler, 1928), the clavigerine Pselaphi- 
dae ( Donisthoipc, 1927; Park, 1964), and 
the Paussidae ( Reichensperger, 1948). In 
a detailed anatomical and histological 
study. Moil (1938) demonstrated that the 
trichomes of the Paussidae are definiteb’ 
glandular, producing a secretion which 
ewaporates slowly, leaving a greasy residue 
which is difficult to dissolve in alcohol but 
easily soluble in ethyl acetate. Park ( 1964 ) 
made the following comment on the behav- 
ior of ants which had been feeding on 
clavigerine trichomes: . . on se\xa*al 

occasions, I ha\a‘ obsersxM the workers to 
be so overwhelmed by this trichome stimu- 



lant that they become temporarily dis- 
oriented and less sure of their footing.” 
The predaceous reduviid bug Ptilocenis 
ochraceiis Montandon produces a secretion 
which not only attracts ants Init narcotizes 
them as well, enabling the bug to penetrate 
and feed on the paralyzed prey (Wheeler, 
1928; Donisthorpe, 1927). 

According to \Mieeler (1928) the modi- 
fied antennae of some mynnecophiles are 
adapted to stroking the ant host, or function 
as handles for the ants to cany the beetles 
about in the nests. According to Mou 
(1938) and Janssens (1949), however, the 
antennae of paussids are definitely glan- 
dular and probably serve the same function 
as the trichomes on the prothorax. The 
obser\^ations on Enasiba mentioned above 
indicate that this is also true in some 
Ptinidae. Darlington (1950) stresses the 
apparent loss of the tactile function in 
paussid antennae, as suggested by the re- 
duction or loss of the pedicel and the 
associated Johnston’s organ. 

vSince most other ptinids are seavengers, 
it is unlikely that the inquilinous forms feed 
on ant larvae as do staphylinids and paus- 
sids. The most probable sources of food 
are excrement, dead ants, and the remains 
of prey. In some of the Ptinidae, however, 
the mouthparts are reduced, indicating that 
they may be fed regurgitated food by the 
ants. Free-living ptinids, such as Ptiniis fur 
(Figs. 11 and 14) have normal chewing 
mandibles and well-de\^eloped maxillae 
with two distinct lobes. In Diplocotes 
familiavis both structures are somewhat re- 
duced, and in Ect replies formicarum the 
mandible is narrow and scoop-like (Fig. 
13) and the maxilla is highly redueed (Fig. 
12). Reduction of mouthparts and feeding 
by ants is a common feature in other sym- 
philes. According to Donisthorpe (1927), 
Artcmclcs (Staphylinidae) elicits food from 
worker ants by tapping with its antennae, 
but can survive on ant larvae and dead 
insects as well. Park (1964) described an 
individual of Adranes lecontci Brendel 
being fed regurgitated food by one worker 
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while two more ants were licking its tri- 
cliomes. 

Since many species of Ptiniclae, ineliuling 
almost all of the inciuilines, are wingless 
in both sex'cs, the means of dispersal in 
these insects is difficult to explain. A clue 
may be found in observations made on 
certain cla\igerine Pselaphidae, which are 
also wingless. Adranes Iccontei Brendel is 
known to ride the gaster of worker ants 
and has been obser\ ed to be carried in this 
manner for as long as ninety minutes (Park, 
1964). CAavig^er testaceus Preyssler may 
attach itself to winged females and males 
of its host, and Donisthorpe (1927) noted 
that two specimens of Claviger longiconii.s 
Miiller frequently sat for hours on the 
gaster of an Acanthomyops fidiginosus 
queen. It is quite possible, then, that a 
number of m> rmecophilous insects may be 
transported to new' nests by (pieen ants. 

The small number of available host re- 
cords makes it impossible at present to 
determine the extent to which particular 
ptinids are restricted to one species or one 
group of ants. In the New World, Gnostus 
is knowm only from Crematogaster nests 
and Fabrasia is associated only with Cam- 
ponotus, but in Australia the situation is 
more complex. Many of the Australian 
forms are associated with species of Irido- 
inyrniex, but several have been found in 
Crematogaster and Rhytidoponera nests. 
Seven different ptinids have been taken in 
the nests of Iridomynnex conifer Forel, and 
some have been associated \vith as many 
as three ant species. Iridomynnex conifer 
occurs in the dry southw'estern part of 
Australia, and it builds large, conical 
mounds of twigs and lea\es. Most of the 
Australian ant liosts are ground nesting, 
while Camponotns and Crematogaster in 
the New' World usually build nests off the 
ground in rotten w'ood, tw'igs, and vines. 

Origin of Myrmecophily 

According to Crow'son (1955), the Ptini- 
dae ha\'e probably evolved from an anobiid- 
like ancestor resembling the genus Iledobia, 



w'ith the loss of the w'ood-boring habit 
being the most important factor involved in 
the divergence of the group. He considers 
the ptinid genus Xylodes to be intermediate 
between lledobia and a primitive Pfinus, 
such as P. palliatus. Assuming that there 
w\as a shift from xylophagy to general 
scavenging, the ancestral forms may have 
first fed on rotten w'ood mixed with excre- 
ment and insect remains. Some extant 
species have retained this habit, as noted 
above. Tw^o independent trends must then 
have taken place: (1) the movement aw'ay 
from the arboreal or woody habitat, and 
(2) the increased utilization of animal by- 
products, including stored food, feces, and 
carrion. It is not surprising that many 
species came to inhabit the nests of birds, 
mammals, and insects, since the greatest 
accumulations of suitable food items w'ould 
be found in these habitats. Also, the Ptini- 
dae have become particularly successful in 
arid regions w'here nests of various kinds 
provide one of the few^ habitats in which 
sufficient moisture is available for the com- 
pletion of the life cycle. Ilow'e (1959) 
stresses the fact that ptinids require ‘‘drink- 
ing ’ w^ater, wd:iich w'ould be present in nests 
in the form of urine, moist excrement, 
honey, or other fluids. As mentioned above, 
the species w'hich invaded w^arehouses and 
mills w'ere probably first associated w'ith 
rats and mice. From these general nest 
scavengers evolved the depredators, such 
as Ptinus californicus and P. sexpunctatus, 
and the myrmecophiles. 

The invasion of the nests of social insects, 
such as ants, presents a problem to the 
potential inquiline, who must overcome the 
strong defenses of the colony. Unlike the 
myrmecophilous Staph ylinidae, the slow'- 
moving ptinids certainlv hav'e never been 
active predators, and the first species to 
penetrate ant colonies w'ere probably indif- 
ferently tolerated forms or synoeketes, in 
the terminology of Wasmann (1S9S). 
Ptinus subpilostis is a living species wdiich 
may be a synoekete, sinee it lacks trichomes 
or other symphilic features but appears to 
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ha\'c in\’aded successfully the nests of Acaii- 
thomyops in Europe. These secreti\ e forms 
may be able to sur\4ve in the nest by 
occupying abandoned chambers or by feign- 
ing death when disturbed ( letisimulation ) , 
The latter type of i^ehavior, w hieh has been 
discussed by Park (1964) for the Pselaph- 
idae, may have been \^ery important in the 
initial adjustment to the ant society. It is 
likelv that beetles exhibiting letisimulation 
would be ignored by worker ants or pos- 
sibly carried off w ith the debris. It is also 
possible that certain structural features of 
the Ptinidae have preadapted them for 
mynneeophilous existence. All ptinids are 
relatively small and compact beetles w ith a 
hea\y cuticle. The head is declined and 
the prosternum shortened, so that the 
mouthparts and antennae may be hidden 
beneath the body. If a beetle were to be 
attacked, the compact fonn and thick cuti- 
cle might provide sufficient protection, but 
this would not be necessary for su nival if 
enough of the population a\'oided encoun- 
ters with the ants. Once this initial adjust- 
ment w^iis made, the inquiline would be 
pro\ided with a compatible en\ironment 
( especiallv in arid regions), an abundant 
food siipplv, and the protection of the 
colony. Selection would fa\^or the sub- 
sequent e\a)lution of features either that 
would improve the defenses of the in({uiline 
or allow' it to become integrated into the 
ant societv as a protected symphile. 

There is little doubt that in sexoral 
groups, such as the Ptinidae, Paussidae, 
and Psclaphidae, the evolution of true 
svmphily has been associated with the 
dexelopment of glandular structures, such 
as triehomes, but the functions of these 
glands and the steps leading to their 
development are far from being clearK' 
understood. It is knowm that ants may 
imbibe the sc'cretions and that insects pos- 
sessing triehomes are often protected and 
fed bv ants, but the relationships betw'een 
syiuj^hiles and their hosts have ne\'cr been 
studied in detail. Unlike aphids and coc- 
cids, these insects are not tended in groups 



outside the nest, nor do they supply a 
significant amount of nutriment to the 
colony. Sxinphiles are knowm to occur in 
small numbers throughout the active por- 
tions of the nest and they appear to be 
accepted as part of the colony. It may be 
argued that any “foreign” insect producing 
secretions wTich stimulate the ants to feed 
w'ould be devoured rather than protected, 
but several factors may prevent this. First, 
it has been assumed that the initial invaders 
have penetrated the nest in the manner 
discussed above and have thus taken on 
the colony odor. Second, most of these 
symphiles resemble ants and some of them, 
at least, exhibit antlike behavior. Third, the 
aggressive behavior of a foraging or defend- 
ing w^orker is unlike that of an ant within 
the nest, wiiere a common activity is the 
exchange of regurgitated food or secretions 
( trophallaxis ) . If a mvrmecophile elicits 
no defensive response from the ants, and 
if trophallaetic exchange is a common pat- 
tern among individuals within the nest, it 
is conceivable that the development of 
attractive secretions by an inquiline might 
lead directly to a situation in wdiieh the 
inseet is not only protected but also fed 
by the ants. 

In the preceding discussion it is assumed 
that triehomes developed in beetles which 
already had inx'aded successfullv the nests 
of ants. It is also possible that these glands 
w'ere a necessary prerequisite to the in- 
vasion of nests. Cazier and Mortenson 
( 1965 ) suggest that in the searabaeid 
beetle Crcmastochcihis triehomes may 
seiwe to attract ants to the beetles which 
are then carried into the nest as items of 
food. A third alternative is that triehomes 
ex'olved independently and serve no neces- 
sary function in mynneeophily. We think 
that the occurrence of these structures in 
so many unrelated myrmecophiles makes 
this last suggestion improbable. 

As mentioned above, m\'rmecophily in 
the Ptinidae probably originated several 
times. Mynnccopfiiiiis buttcli, a wunged 
species associated with CrematogoMer in 
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the forests of Southeast Asia, is the least 
modified of tlie inqiiilines and may have 
evolved recently from non-myrmecophilous 
forms. We have suggested (Lawrence and 
Reichardt, 1966a) that the two New World 
genera, Gnostus and Fahrasia, evoked 
directly and independently from early 
Ptinus-]\ke ancestors. Tlie species in both 
groups are highly modified syrnphiles, but 
the)' have retained their wings and are 
associated with arboreal or wood-nesting 
ants in the American tropics. The South 
African Diplocotidus and the Australian 
ectrephines are all wingless, and most of 
them occur with ground-nesting ants in 
open, arid or semi-arid regions. These two 
groups may have evolved from ancestors 
which had already left the ancestral forest 
habitat and were associated with ground 
debris or mammal burrows in dry areas. 
Diplocotidus formicola is a true symphile, 
judging from the observations of \\\asinann 
and Brauns (1925), but it has not evolved 
some of the more obvious antennal and 
pronotal modifications found in the Aus- 
tralian fonns. The ectrephines are the most 
diverse and numerous of the myrmecophi- 
lous ptinids, but they have almost ccrtainlv 
evolved from one or possibly two related 
forms; all are probably syrnphiles, but the 
degree of structural modification \'arics 
considerably. 

Only six species of mynnecophilous 
ptinids occur in the Neotropical region, 
while 35 species are known from Australia. 
Furthermore, the New W^orld fauna consists 
of three closely related species in each of 
the two genera, while the Australian fauna 
is so di\’crse that the species were formerly 
placed in 14 genera. Certainly the habitat 
diversity of South America exceeds that of 
Australia, and the ant faunas of the two 
areas are comparable. The following fac- 
tors arc likely to have been responsible. 
First, the Ptinidae in general seem to be 
more successful in arid and semi-arid 
regions than in humid, tropical ones, and 
most of the Australian ectrephines inhabit 
the drier parts of the continent. Second, 



the Australian inquilines are all wingless 
(which may be related to water conserva- 
tion in dry areas), while the New World 
species are winged. The lack of wings will 
obviously reduce the rate of gene exchange 
between populations. If, as suggested 
abo\-e, the wingless myrmecophile must 
attach itself to a new queen, then the 
probability of outbreeding will be vTry low. 
Finally, the Australian ant fauna contains 
a large number of ground-nesting species, 
such as Iridomynnex conifer, which build 
mounds and have relatively large and per- 
manent colonies. The South American ants, 
on the whole, have smaller and less per- 
manent colonies. These Iridomynnex nests 
provide a suitable emaronment for the 
build-up of inquiline populations, which, 
because of difficulties of dispersal, may 
be isolated from other such populations for 
long periods of time. Such conditions 
would fa\'or the evolution of a di^'erse 
myrmecophilous fauna. 

Evolutionary Trends 

In examining the \'arious modifications 
of mynnecophilous ptinids, we may dis- 
tinguish between those unique to inquilines 
and those found in other Ptinidae as well. 
The former group would include: elonga- 
tion of clypeus and labrum, reduction of 
mouthparts, enlargement, flattening, and 
fusion of antennal segments, fonnation of 
glandular structures on antennae, prono- 
tum, elytra, and hind legs, changes in shape 
of tibiae, and loss or extreme reduction of 
hairs and scales over most of the body 
surface. Tlie following would fall into the 
latter group: reduction of eyes, declination 
of head, formation of deep antennal fossae, 
loss of antennal segments, formation of 
grooves and pits on pronotum, loss of hind- 
wing, reduction or loss of scutellum and 
elytral humeri, reduction of metastemum, 
and lateral movement and change in shape 
of hind coxae. 

The loss of the hindwings (with the 
correlated changes in the elytra, scutellum, 
and metasternum) occurs in various Ptin- 
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idae, including Mcziiim, Gibhium. ^iptus, 
and T ri^onogciiius. while some of the myr- 
inecophiles ha\e fully de\elopcd wings 
{Gnostiis and Fabra^sia) . Since most of the 
wingless ptinids occur in drier areas or in 
stored products, it is possible that the loss 
of wings is associated with water conser\^a- 
tion. 

Changes in the shape of the clypens and 
labrum are unique to the myrmeeophilous 
species, and may ser\^e to protect the mouth- 
parts. In some of the highly modified 
forms, such as Ectrephes, the concave inner 
surface of the labrum forms with the hol- 
lowed and elongate mandibles a tube which 
may be used for feeding on liquids supplied 
bv the ants. In these same fonns, the 
chewing surfaee of the mandible is absent 
and the maxillae are reduced. 

Modifieations of the legs of these inqui- 
lines probably represent three different 
kinds of adaptations. In Gnostiis, the tibiae 
are broad and compressed and may serve 
as protecti\ e shields: verv similar structures 
oecur in the paussid genera Homopterns 
and Ccrapterus. The tibiae of Ect replies 
formiearum and certain other ectrephines 
are somewhat bent and angulate; these 
might be used to cling to ants. The hind 
tibiae and femora of Fal)rasia are peculiarly 
enlarged and bear tufts of yellow hairs; 
these are probably glandular structures 
serving the same function as trichomes. 

The types and possible functions of pro- 
notal and antennal trichomes have been 
discussed above. Several different types of 
glandular systems have e\olved in this 
group, but the diversity is not nearly as 
great as in the Paussidae (see Darlington, 
1950). Perhaps the first structures were 
small isolated glands scattered on the bodv 
surface. A consolidation of these small 
glands gave rise to more complicated 
organs, such as trichomes, and to various 
accessory groo\Ts and pits for the collection 
of fluid. The fusion of antennal segments 
would serve to consolidate glandular mate- 
rial and form a storage vesicle as well. 

The evolution of antennal types in the 



Ptinidae is similar in many ways to that 
occurring in the Paussidae, and a number 
of con\ergences can be seen in the two 
groups. Protopaiissus has simple antennae 
like those of Diploeotcs familiaris, while 
Homopterns, Cerapterus, and their rela- 
tives have the flattened type of antennae 
found in D. latleornis. Lebioderus and 
Pentaplatarthriis have flattened antennae 
with a reduced number of segments, and 
in Ceratoderus and Plat ijrhopalop sis fur- 
ther fusion and reduction can be seen; this 
series finds a parallel in Diploeotes kingi, 
Eet replies el a vat us, and E. paseoei among 
the ptinids. The club-like antenna found 
in E. formiearum and the genus Gnostus is 
similar to that of some Paussus. 

CATALOGUE OF THE 
MYRMECOPHILOUS PTINIDAE 

l\Ayrmecopfinus Wasmann 

Ml/rmccopfinus Wasmann, 1916; 206-207. Type 
species, by monotypy% Myrmecoptinus butteli 
^^"asmann. 

Ineluded speeies: 1. 

Myrmecoptinus butteli Wasmann 

Myrmecoptinus butteli Wasmann, 1916: 207, pi. 4, 
fi^. 20. 

Distribution: SUMx\TRA (Soengei, Barn- 
ban ) . 

Host: Crematogaster butteli Forel. 
Diplocotidus Peringuey 

Diplocotidus Penngiie\% 1899: 245. Type species, 
by monotypy, Diplocotidus formicola Peringuey. 

Ineluded speeies: 1. 

Diplocotidus formicola Peringuey 

Diplocotidus formicola Peringuey, 1899: 245-246, 
pi. 7, figs. 13, 13a; Wasmann and Brauns, 1925: 
112-113. 

Distribution: UNIOX OF SOUTH AF- 
RICA (Prince Albert; Willowmore; Lady- 
smith; Kimberley). 

Hosts: Acantholepis eapensis Mayr; 

Anoplolepis eustodiens (F. Smith); Anop- 
lolepis steingroeveri (Forel). 
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Gnosfus Westwood 

Gnosfus Westwood, 1855: 90-92: L.awrencc and 
Reichardt, 1966a; 32-34. Type species, by 
monotypy, Gnosfus formicicola Westwood. 

Included species: 3. 

Gnosfus formicicola Westwood 

Gnostus formicicola Westwood, 1855: 92, pi. 8, 
figs. 1-21; Lawrence and Reichardt, 1966a; 34, 
fig. 4. 

Distribution: BOLIVIA: LA PAZ (Map- 
iri); BRAZIL: PARA (Santarem; Villa 
Nova); AMAZONAS (Sao Paulo cle Oli- 
venya); MATO GROSSO (Utiariti). 

Hosts: Crematogaster victima F. Smith; 
Crematogaster sp. (near brasilieyisis Mayr). 

Gnosfus floridanus Blatchley 

Gnostus floridanus Blatchley, 1930; 111-112, fig. 
1; Lawrence and Reichardt, 1966a; 37, figs. 1, 
2, 5, 13, 14. 

Distribution: BAHAMAS (Clifton Point, 
New Providence); FLORIDA (Dunedin; 
Plantation Key). 

Hosts: Crematogaster ashmeadi Mayr; 

Crematogaster sanguinea lucaijana Wheeler. 

Gnosfus meinerfi Wosmann 

Gnostus meinerti Wasmann, 1894: 121, 216: Law- 
rence and Reichardt, 1966a; 35, fig. 3. 

Distribution: PANAMA ( Barro Colorado 
Is.; Erwin Is.; Gatun Lake); VENEZU- 
ELA: CARABOBO (Trineheras, near 

Valencia). 

Host: Crematogaster limata dextella 

Santschi. 

Fobrasia Martinez and Viana 

Fabia Martinez and \4'ana, 1964; 8, not Dana, 
1851. Type species, by original designation, 
Fahia alcaren<^ai Martinez and \4ana. 

Fahrasia Martinez and Nb'ana, 1965; 18; La^^ rence 
and Reichardt, 1966a; 37-40. 

Ineluded species: 3. 

Fobrasia olvarengoi (Martinez and Viana) 

Fahia alvarengai Martinez and \4ana, 1964; 9, 
figs. 1-3. 

Fahrasia alvarcn^ai (Martinez and \^iana), 1965: 
18; Lawrence and Reichardt, 1966a: 41. 



Distribution: BRAZIL: RIO GRANDE 
DO NORTE (xNatal). 

Host: Unknown. 

Fobrasia borgmeieri Lawrence 
and Reichardt 

Fahrasia horfimeieri Lawrence and Reichardt, 
1966a: 41-42, figs. 6-7. 

Distribution: BRAZIL: GOIAS (Campi- 
nas); MINAS GERAIS (Po^os de Caldas). 

Host: Camponotus {Mijrmothrix) reiig- 
geri Emery; Camponotus (Myrmobrachys) 
senex (F. Smith). 

Fobrasia wheeleri Lawrence 
and Reichardt 

Fahrasia whcclcri Lawrence and Reichardt, 1966a: 
42-44, figs. 8-12. 

Distribution: COLOMBIA: MAGDA- 
LENA (Sevilla); MEXICO: OAXACA 

(6.3 mi. W Tehuantepec). 

Host: Camponotus (Myrmothrix) bug- 
nioni Forel. 

Diplocofes Westwood 

Diplocotcs Westwood, 1869; 317. Type species, 
by monotypy, Diplocotcs howitfanus Westwood. 
Diphohia Olliff, 1886; 837-838. T>'pe species, by 
monotvpv, Diphobia fainiliaris Olliff. NEW 
SYNONYMY. 

Faussoptinus Lea, 1905: 381. Type species, by 
nionotvp\% Faussoptinus laticornis Lea. NEW' 
SYNONYMY. 

Dccemplocotcs Mjoberg, 1916; 2; Lea, 1917: 146 
(proposed synonymy with Diplocotcs) . Type 
species, by present designation, Diplocotcs strips- 
icollis Lea. 

Mcscctrcphcs Mjoberg, 1916: 3. Type species, by 
monotvpv, Ectrephes kinpi W^estwood. NEW 
SYNONYMY. 

Bitrephes Oke, 1926: 291: Oke, 1928: 27. Type 
species, by monoLpv, Bitrephes cuneiformis 
Oke. NEW^ SYNONYMY. 

Falsocctrcphcs Pic, 1929: 35. Type species, by 
monot\’pv, Ectrephes kingi W^estwood. NEW^ 
SYNONYMY. 

Ineluded species: 19. 

Diplocofes opicolis (Oke), 

NEW COMBINATION 

Folijplocotcs apicalis Oke, 1928: 26. 

Distribution: AUSTRALIA: VICTORIA 
(Hattah). 

Host: Iridomyrmex sp. 
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Diplocofes armicollis Lea 

Diplocotcs armicollis Lea, 1910: 219-220, figs. 
25-26. 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Adelaide). 

Host: L^nknown. Collected under bark 
with ants. 

Diplocofes brevipennis (Pic) 

Paiissoptinus brevipennis Pic, 1909: 215; Lea, 
1910: 223. 

Deccmplocotcs brevipennis, - Mjoberg, 1916: 6, 
fig. 6. 

Diplocotes brevipennis, - Lea, 1917; 146. 
Diplocotes deeemartieulatns Lea, 1910: 220-22L 
fig. 57; Lea, 1917: 146 (syn.). 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Geraldton; Moora). 

Host: Unknown. 

Diplocofes carinaficeps (Lea), 

NEW COMBINATION 

Poh/ploeotes earinaticeps Lea, 1919: 254-255, pi. 
25, fig. 39; Zeck, 1920: 246, pi. 19, fig. 3; Oke, 
1928: 27. 

Distribution: AUSTRALIA: VICTORIA 
( Hattah ) ; WESTERN AUSTRALIA ( Swan 
Ri\ er ) . 

Hosts: Cremato^aster lacviccps F. Smith; 
Iridoniynnex conifer Ford. 

Diplocofes cuneiformis (Oke), 

NEW COMBINATION 

Bit replies euneiformis Oke, 1926: 291; Oke, 1928: 
27-28. 

Distribution: AUSTRALIA: VICTORIA 
(Lake Ilattah). 

Host: Iridomijrmex rufoniger (Lowne). 

Diplocofes familiaris (Olliff), 

NEW COMBINATION 

Diphobia familiaris Olliff, 1886: 838; Lea, 1905: 
381; Lea, 1910: 223. 

Diplocotes niffcr Poll, 1886: 238; Blacklnim, 1892: 
300 (syn.). 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Adelaide); VICTORIA 
( Kiata). 

Hosis: Iridoniyrniex nituhis Mayr; Irido- 
niyrmcx nitidiceps Andre; Rhijtidoponcra 
nictallica (F, Smith). 



Diplocofes foveafus (Lea), 

NEW COMBINATION 

Diphobia foveata Lea, 1917: 154-155. 

Distribution: AUSTRALIA: QUEENS- 
LAND (Townsville). 

Host: Unknown. 

Diplocofes foveicollis Olliff 

Diplocotes foveicollis Olliff, 1886: 839-840; Lea, 
1910: 219; Lea, 1917: 149; Lea, 1919: 257; 
Clark, 1921: 103. 

Distribution: AUSTRALIA: NEW 

SOUTH WALES; SOUTH AUSTRALIA 
( Lucindale ) ; WESTERN AUSTRALIA 
(Serpentine River; Perth; Swan River). 
Host: Iridomijrmex conifer Ford. 

Diplocofes howiffanus Westwood 

Diplocotes howittaniis Westwood, 1869: 317; 

Westwood, 1874: 103, pi. 3, fig. 6; Lea, 1910: 
219; Oke, 1928: 26. 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Gawder, Adelaide); VIC- 
TORIA (Grampians). 

Host: Unknown. Collected under bark 
w'ith ants. 

Diplocofes infricafus (Lea), 

NEW COMBINATION 

Diphobia intricata Lea, 1917: 155-156. 

Distribution: AUSTRALIA: QUEENS- 
LAND (Stewnrt River). 

Hosts: Crematogaster sp.; Iridomijrmex 
sp. 

Diplocofes kingi (Westwood), 

NEW COMBINATION 

Eetrephes kinf^i Westwood, 1869: 316; Westwood, 
1874: 104, pi. 3, fig. 2; Lea, 1910: 222; Lea, 
1917: 147. 

Meseetrephes kingi, - Mjoberg, 1916: 3. 
Falsocctrcphes kingi, - Pic, 1929: 35. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Swan River; Mullewn). 
Host: Iridomijrmex sp. 

Diplocofes laficornis (Lea), 

NEW COMBINATION 

Paussoptinus laticornis Lea, 1905: 382-383, pi. 28, 
fig. 7; Lea, 1917: 147; Tillyard, 1926; 215, pi. 
16, fig. 14. 
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Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Mindaric; Murat Bay; Mur- 
ray Bridge; Port Lincoln); VICTORIA 
(Bircliip; Bendigo; Sea Lake). 

Hosts: Crematogaster laeviceps F. Smith; 
Iridomynncx nitidus Mayr; Iridomijrmex 
spp. 

Diplocofes longicornis (Lea), 

NEW COMBINATION 

Diphohia longicornis Lea, 1919: 256, pi. 25, fig. 
40; Zeck, 1920: 245, pi. 19, fig. 4; Clark, 1921: 
103. 

Distribution: AUSTRALIA: WESTERN 
AL^STRALIA (Victoria Park; Swan River). 

Hosts: Iridomynncx conifer Forel; Irido- 
myrmex sp. 

Diplocofes mefallicus (Lea), 

NEW COMBINATION 

Diphohia mctallica Lea, 1917: 155. 

Distribution: AUSTRALIA: QUEENS- 
LAND (Stewart River). 

Host: Iridomijrmex sp. 

Diplocofes minufus Oke 

Diplocofes niiniita Oke, 1928: 26. 

Distribution: AUSTRALIA: VICTORIA 
(Bendigo). 

Host: Rhytidoponera sp. 

Diplocofes myrmecophilus (Lea), 

NEW COMBINATION 

Diphohia mijrinccophila Lea, 1917: 153-154. 

Distribution: AUSTRALIA: NORTH- 

ERN TERRITORY (Darwin). 

Hosts: OccophyUa smaragdina (Fabri- 
cius), Rhytidoponera hilli Crawley. 

Diplocofes pilosus (Mjoberg), 

NEW COMBINATION 

Polyplocotcs jhlosns Mjoberg, 1916: 11-12, fig. 3. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Noonkanbah, Kimberley 
District). 

Host: Unknown. 



Diplocofes similis (Oke), 

NEW COMBINATION 

Polyplocotcs similis Oke, 1928: 27. 

Distribution: AUSTRALIA: VICTORIA 
(Bendigo; Inglewood). 

Host: Crematogaster laeviceps F. Smith. 

Diplocofes sfrigicollis Lea 

Diplocofes sfrigicollis Lea, 1910: 221; Lea, 1917: 
150. 

Dcccmplocotcs sfrigicollis, - Mjoberg, 1916: 2. 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Adelaide; Port Lincoln). 
Host: Iridomynncx sp. 

Polyplocofes Westwood 

Polyplocotcs Westwood, 1869: 316. Type species, 
by present designation, Polyplocotcs longicollis 
Westwood. 

Hcxaplocotcs Lea, 1906: 224. Type species, by 
jnonotypv, Hcxaplocotcs snlcifrons Lea. NEW 
SYNONYMY. 

Lcaptinus Mjoberg, 1916: 3; Lea, 1917: 146 

(proposed synonymy with Panssoptinus) . Type 
species, by monotypv, Paussopt intis dolicho- 
gnathus Lea. NEW SYNONYMY. 

Paussoccros Mjoberg, 1916: 13. Type species, by 
monotvpy, Paussoceros antennalis Mjoberg. 
NEW SYNONYMY. 

Included species: II. 

Polyplocofes anfennalis (Mjoberg), 

NEW COMBINATION 

Paussoceros antennalis Mjoberg, 1916: 13-14, fig. 
4. 

Disiribution: AUSTRALIA: WESTERN 
AUSTRALIA (Derby, Kimberley District). 
Host: Unknown. Collected under bark. 

Polyplocofes casfaneus Lea 

Polyplocotcs castanens Lea, 1912: 75. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA ( Nortliwestern Australia). 
Host: Unknown. 

Polyplocofes cremasfogasfri (Lea), 

NEW COMBINATION 

Paussoceros crcniastogastri Lea, 1917: 153. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Derby). 

Host: Crematogaster sp. 



20 BuUciin Museum of Comparative Zoology, VoL 138, Xo. 1 



Polyplocofes dolicbognathus (Lea), 

NEW COMBINATION 

Faussojitiuus dolichognatJuis Lt*a, 1912: /6; Lea, 
1917: 146. 

Lcaptiuiis dolichognathus, - Mjoberg, 1916: 3. 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Killalpanima, Central Aus- 
tralia). 

Host: Unknown. 

Polyplocofes longicollis Westwood 

Polyplocotes longicollis Westwood, 1869: 316; 

Westwood, 1874: 103, pi. 3, fig. 4; Lea, 1910: 
219; Lea, 1917: 147. 

??olijplocotes nigropiceus Pic, 1903: 183. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Cue; Swan River; Sorrento 
Beaeh, Perth Distriet). 

Host: Iridomijrmcx sp. 

Polyplocofes longipes Lea 

Polyplocotes longipes Lea, 1917: 152-153. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Derby). 

Host: Crematogaster sp. 

Polyplocofes nifidus Westwood 

Polyplocotes nit Ulus Westwood, 1869: 316; West- 
wood, 1874: 103, pi. 3, fig. 5; Lea, 1910: 219. 

Disiribution: AUSTRALIA: WESTERN 
AUSTRALIA (Swan River). 

Host: Unknown. Colleeted with ants. 

Polyplocofes ovipennis Lea 

Polyplocotes ovipennis Lea, 1914: 256-25/. 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA (Lake Callabonna, Central 
Australia). 

Host: Unknown. 

Polyplocofes perforafus Lea 

Polyplocotes perforatus Lea, 1917: 150-151, pi. 
12, figs. 7-H. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Beverley). 

Host: Unknown. Colleeted in nests of 
ants. 



Polyplocofes scabricollis Lea 

Polyplocotes scohricollis Lea, 1917: 151-152. 

Disiribution: AUSTRALIA: NORTH- 

ERN TERRITORY (Stapleton). 

Hosi: Unknown. Colleeted in ant nest. 

Polyplocofes sulcifrons (Lea), 

NEW COMBINATION 

llexaplocotes suleifrons Lea, 1906: 224-225, pi. 
18, fig. 8; Lea, 1917: 150; Clark, 1921: 104; 
Tillyard, 1926: 215, pi. 16, fig. 13. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Beverley; Neweastle; Perth). 
Host: Iridomijrmcx conifer Forel. 

Ecfrephes Pascoe 

Ectrephes Pascoe, 1866: xvi; Westwood, 1869: 315. 
Type species, by monotypy, Ectrephes fonni- 
carum Pascoe. 

Anapestus King, 1866: 317; Westwood, 1869: 315 ' 
(proposed synonymy with Ectrephes). Type | 
species, l:)y monotypy, Anapestus kreusleri King I 
{= Ectrephes forniicanun Pascoe). 

Mouectrephes Mjdberg, 1916: 3; Lea, 1917: 145 j 
(proposed synonymy with Ectrephes). Type j 
species, by present designation, Ectrephes pas- \ 
coei Westwood. ! 

Pseudectrephes Pic, 1929: 35 (proposed as a siib- 
geniis of Ectrephes) ; Schenkling, 1935: 4 (raised 
to rank of genus). Type species, by monotypy, 
Ectrephes clavatiis Mjdberg. 

Included species: 3. 

Ectrephes clavofus Mjoberg 

Ectrephes clavatiis Mjdberg, 1916: 14, fig. 5. 
Ectrephes (Pseudectrephes) clavatiis, -Pic, 1929: 
35. 

Distribution: AUSTRALIA: WESTERN 
AUSTRALIA (Swan River). 

Host: Iridomijrmcx nitidiis Mayr. 

Ecfrephes formicarum Pascoe 

Ectrephes formicarum Pascoe, 1866: xvi-xvii; 
Westwood, 1869: 315; Westwood, 1874: 104, 
pk 3, fig. 1; Lea, 1910: 222; Lea, 1919: 256, 
pi. 25, figs. 41-42; Zeck, 1920: 246, pi. 19, fig. 
1; Clark, 1921; 103; Tillyard, 1926: 215, pi. 16, 
fig. 15. 

Anapestus kreusleri King, 1866: 317, pi. 16; West- 
wood, 1869: 315 (syn.). 

Distribution: AUSTRALIA: SOUTH 
AUSTRALIA; WESTERN AUSTRALIA 
(Jandakot; Perth; Swan River). 

Hosts: Iridomijrmcx conifer Forel; Rhij- 
tidoponcra mctaUica (F. Smith). | 
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Eefrephes pascoei Westwood 

Ect replies pascoei Westwood, 1869: 315-316; 

Westwood, 1874: 104, pi. 3, fig. 3. 
Monectrephes pascoei, - Mjdberg, 1916: 3. 

Distribution: AUSTRALIA: \\T.STERX 
AUSTRALIA (Swan River). 

Host: Unknown. 

Enosiba ON iff 

Enasiha Olliff, 1886: 838-839. Type species, by 
monot\p>% Enasiha tristis Olliff. 

Included species: 2. 

Enasiba microcera Clark 

Enasiha microcera Clark, 1923: 44-46. 



Distribution: AUSTRALIA: WESTERN 
AUSTRALIA ( Bunbiiry; Biisselton). 

Host: Iridomijrmex eonifer Forel. 

Enasiba tristis Olliff 

Enasiha tristis Olliff, 1886: 839; Lea, 1919: 254, 
pi. 25, figs. 37-38: Zeck, 1920: 245, pi. 19, fig! 
2; Clark, 1921: 103; Clark, 1923: 46; Tillyard, 
1926: 215, pi. 16, fig. 12. 

Distribution: AUSTRALIA; WESTERN 
AUSTRALIA ( King George’s Sound; Perth; 
Swan River). 

Ilosi: Iridomijrmex eonifer Forel. 



LIST OF ANT HOST SPECIES AND ASSOCIATED INQUILINES 



Fonnicidae 

Ponerinae 

Eetatominini 

Rhytidoponera hilli Crawley 
R. metallica (F. Smith) . 

Rhytidoponera sp. 



Ptinidae 



D. myrmecophihis (Lea) 

D. familiaris (Olliff) 

E. formicarum Paseoe 
D. minutiis Oke 



Myrmicinae 
Crematogastrini 
Crematogastev ashmeadi Mayr 

C. butteli Forel 

C. laeviceps F. Smith 



C. I i mat a dextella Santsehi 
C. sanguinca lueayana Wheeler 

C. victima F. Smith 

Crematogaster sp. 



Dolichoderinae 

Tapinomini 

Iridomyrmex eonifer I'orel 



C. floridanus Blatchley 
M. butteli \\ asmann 

D. carinaticeps (Lea) 

D. latieornis (Lea) 

D. similis (Oke) 

G. meinerti Wasmann 
G. floridanus Blatchley 
G. formieicola \A'estwood 
G. formieicola Westwood 
D. intricatus (Lea) 

F. cremastogastri (Lea) 

F. long) pcs Lea 

D. carinaticeps (Lea) 

D. fovcicollis Olliff 

D. longieornis (Lea) 

F. suleifrons (Lea) 

E. formicarum Paseoe 
E. microcera Clark 

E. tristis Olliff 
D. familiaris (Olliff) 



/. nitidiceps Andre 
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1. nitkhis Mayr 



L rnfoniger (Lowne) 
Iridomijrmex sp. 



Formicinae 

Plagiolepidini 

Acantholepis capensis Mayr 
AnopIoJepis emtodiens (F. Smith) 

A. steingroeveri (Forel) 

Oecophyllini 

OccopliyUa smaragdina (Fabriciiis) 
Camponotini 

Camponotus {Mynnobrachys) senex 

(F. Smith) 

C. (Myrmothrix) hiignioni Forel — 
C. (Mynnothrix) renggeri Emery 



D. fa miliar is (Oil iff) 

D. laticoniis (Lea) 

£. clavatus Mjoberg 
D. cunciformis (Oke) 
D. apicalis (Oke) 

D. intricat us (Lea) 

D. kingi (Westwood) 
D. laticoniis (Lea) 

D, longicornis (Lea) 

D. metaUiciis (Lea) 

D. strigicollis Lea 
P. longicoUis Westwood 



D. formicola Periiiguey 
D. formicola Peringiiey 
D. formicola Peringiiey 

D. myrmccophilus (Lea) 



F. borgmeieri Lawrenee and Reiehardt 
F. ichcclcri Lawrenee and Reiehardt 
F. borgmeieri Lawrence and Reiehardt 
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Plate 1. Figs. 1-10. Focial region (clypeus, lobrum, and mondibles) of vorious Ptinidoe. Fig. 1. Diplocotes lomilioris (Ol- 
liff). Fig. 2. Ptinus californicus Pic. Fig. 3. Diplocotidus formicola Peringuey. Fig. 4. Diplocotes laticornis (Leo). Fig. 5. 
Enosibo tristis Olliff. Fig. 6. Polyplocotes longicollis Westwood. Fig. 7. Diplocotes corinoticeps (Oke). Fig. 8. Diplocotes 
king/ (Westwood). Fig. 9. Ectrephes poscoei Westwood. Fig. 10. Ectrephes formicorum Poscoe. 
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Plate 2. Figs. 11, 12. Maxillo. Fig. 11. Ptmus fur Linnaeus. Fig. 12. Ectrephes formicorum Pascae. Figs. 13, 14. Man- 
dible. Fig. 13. Ectrephes formicorum Pascoe. Fig. 14. Pfinus fur Linnaeus. Figs. 15-22. Antenna. Fig. 15. Ectrephes for- 
micorum Pascoe. Fig. 16. Enosibo tristis Olliff. Fig. 17. Diplocotes foveicollis Olliff. Fig. 18. Polyplocotes longico/lis 
Westwoad. Fig. 19. Diplocotes loticornis (Lea). Fig. 20. Ectrephes pascoei Westwoad. Fig. 21. Diplocotes familions 
(Olliff). Fig. 22. Polyplocotes sulcifrons (Lea). Figs. 23-28. Aedeagus (with basal piece removed). Fig. 23. Diplocotes 
fomllloris (Olliff). Fig. 24. Diplocotes loticornis (Lea). Fig. 25. Ectrephes formicorum Poscae. Fig. 26. Diplocotidus formi- 
colo Peringuey, ventral. Fig. 27. Same, lateral. 
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0.5 mm 



0.5 mm 






0.5 mm 




0.5 mm 




0,5 mm 



Plate 3. Figs. 28-34. Pronofum of vorious myrmecophilous Pfinidoe. Fig. 28. Ectrephes farmicarum Pascoe. Fig. 29. Dip- 
locofidus formicola Peringuey. Fig. 30. Diplocotes laficornis (Lea). Fig. 31. Diplacofes langicarnis (Leo). Fig. 32. Diplo- 
cotes familiaris (Olliff). Fig. 33. Palyplocofes perforate Leo. Fig. 34. Poiyplocotes longicallis Wesfwood. Fig, 35. Dip- 
locotes cuneiformis (Oke). 



